Trip B-8

THE GLACIAL GEOLOGY OF THE HOUSATONIC RIVER REGION
IN NORTHWESTERN CONNECTICUT
George C. Kelley
A recent (Kelley, 1975) investigation of Late Pleistocene and Recent Sur
ficial deposits in western Connecticut determined characteristics of Wisconsin
glaciation and the history and chronology of deglaciation in part of the
dissected New England Uplands.
This region lies along the midreach of the Housatonic River in western
Connecticut, and has local relief exceeding 1,200 feet. Surface morphology
and internal characteristics of glacial and glaciofluvial erosional and depo
sitional features were examined and mapped in detail in the Kent and Ellsworth,
Connecticut, U.S.G.S. 7-1/2 minute quadrangles, and by reconnaissance in the
adjacent quadrangles.
Ice along the lateral east margin of the southward-waxing, Wisconsin-age
Hudson-Champlain Valley ice lobe successively overran ridges trending northeastto-southwest. Late Wisconsin ice flow was consistently toward the southeast in
this area. Glacial erosion on the upland surfaces was weak, and several early
or pre-Wisconsin melt-water channels persist, which evidence little late
Wisconsin glacial or glaciofluvial modification. Deeply weathered rock has
been preserved beneath unweathered till. Till deposits are generally thin,
averaging from 10 to 15 feet in thickness, but some till deposits exceed 200
feet thickness. Direct evidence for two or more cycles of till deposition is
lacking, although multiple glaciations can be Inferred from drainage derangement
of the Housatonic River and from anomalies in configuration of old, upland
melt-water channels which were re-occupied and eroded by melt water during sub
sequent deglaciations.
The orientation of ridges and the local terrain relief exerted minor
control on ice flow during waxing phases of glaciation. Local relief and
ridges which were oriented transverse to ice flow became the dominant control
factors for ice flow during late phases of deglaciation and ultimately
Initiated marginal stagnation zones.
Late Wisconsin deglaciation evolved in three stages in this region.
First,
the active ice margin receded rapidly northwestward across, and almost trans
verse to, the upland ridge crests in response to factors of both backwasting
and downwasting.
Second, local terrain relief restricted active ice flow,
initiated stagnation, diverted melt-water flow and controlled deposition of
small active ice-marginal deposits on the northwest slopes of ridges. Third,
melting and thinning of stagnant ice tongues in valleys with ice surfaces which
were low gradient and southward-sloping caused rapid northward recession of the
stagnant ice margin. Sequences of related outwash deposits have been cor
related with inferred ice-marginal, recessional positions. The zone of
stagnant ice distal to active ice ranged from 6 to 15 miles in average width.
Lacustrine sediments accumulated as stagnant ice block melted in
Isolated basins and other depressions where through-flowing melt-water drainage
was restricted or absent. The paucity of ice-contact and outwash deposits in
the isolated basins indicates that little entrained debris was present in the
stagnant ice. Prograding outwash along the Housatonic River and other major
drainage routes infilled glacially overdeepened rock basins and buried under
lying lacustrine sediments beneath upward-coarsening sand and gravel.
Multiple glaciations in the Housatonic River region of northwestern
Connecticut are evidenced by till diversion of the Housatonic River drainage
near West Cornwall; anomalous configurations of melt-water channels on the

235

B-8

uplands at East Kent and near Mohawk State Forest; the disparity of erosional
incisions in the Stockbridge marble at Great Falls and Bulls Bridge; and till
retention in the New Preston melt-water channel.
Erosional competence of the last glacial ice may have been weak in this
region, as indicated by several wells which contain weathered rock beneath
till; several small, pre-Late Wisconsin, upland melt-water channels which
evidence only minor glacial modification; and the lack of excavation of streamdiverting till near West Cornwall.
The latest active ice flow across this region was part of the east
lateral margin of the Hudson-Champlain Valley ice lobe, as supported by the
consistent regional trend from northwest to southeast (S. 40° E.) of ice-flow
indicators including striations, drumlin axes, and stoss-and-lee topography;
and the regional trend of upland melt-water flow towards the southeast from
thicker ice to the northwest.
High topographic relief controlled waning glacial ice flow which caused
leeward effects responsible for Late Wisconsin ice-flow diversions north and
east of this region. This is supported by the absence of north-to-south and
northeast-to-southwest striations and secondary drumlin tails which are present
in nearby regions.
Deglaciation in this region was initiated by recession of an active ice
margin from southeast to northwest, as evidenced by active ice-marginal till
thickening and associated outflow melt-water drainage on the ridge southeast
of the East Aspetuck River valley; and the persistence of thick ice and
associated deposits northwest of ridges versus associated but stagnant icerelated features southwest of each ridge.
Striations and the orientation of erosional remnants of melt-water
drainage indicate the receding active ice margin was transverse to the trend
of the major ridges.
Scattered, small, ice-marginal deposits and fragmentary drainage channels
preclude correlation of definable, upland, active ice-marginal stlllstands,
and thus support the concept of a generally rapid, active ice-marginal re
cession across the uplands.
Ice thinning resulting from backwasting and downwasting eventually caused
topographic relief to become the dominant factor controlling the local mode of
deglaciation. This is evidenced by the successive transition from weakly
active ice-marginal features to stagnation morphologies where ice flow to the
southwest was restricted by the upland ridges. Active ice continued to flow
through broad, low-altitude cols during late phases of deglaciation after flow
across the uplands terminated, as evidenced by the development of valley plugs
south of Gaylordsville near the Dogtail Corners col, and north of the
Tarradiddle near the Lakeville col; and drainage diversions, linear boulder
concentrations, and associated melt-water drainage features east of
Gaylordsville.
Low-gradient, ice-contact outwash deposits Indicate that downwasting of
stagnent ice tongues and blocks dominated deglaciation in the narrow valleys
and semi-isolated basins following the restriction of active ice flow by
adjacent uplands.
Small, fragmentary outwash heads and small, vertical intervals between
kame terraces record the gradual change of terminal and marginal position of
stagnant ice tongues. These changes were in response to the interaction of
the ice-surface gradient and the configuration of the underlying terrain as
stagnant ice downwasted.
The limited areal extent and thickness of ice-contact sediments associated
with disintegrating ice blocks in the semi-isolated basins and valleys which
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were restricted from through melt-water flow, and the general regional thinness
of till, suggest that entrained rock debris was sparse in the ice masses overlying this region.
Incised melt-water channels and chutes, and the position, textural
composition, and internal and external characteristics of glaciofluvial
deposits indicate that melt water moved on, along, in and beneath active and
stagnant ice as melt-water flow toward the southwest frequently changed its
drainage routes.
Lacustrine silts and varved clays define small, ephemeral ponds which
developed in the narrow Housatonic River valley and in semi-isolated basins
during late phases of deglaciation. Larger valleys to the west and areas with
northward drainage developed larger, persistent ponds into which prograding
outwash extended and buried or partly buried underlying lacustrine materials.
Upland bogs, which have developed postglacially, contain as much as 22
feet of organic material mixed with silt and clay. An isotopic radiocarbon
date (RL-245) and preliminary pollen analysis made on samples of buried peat
indicate that the Housatonic Highlands were free of ice and that forest
vegetation was becoming re-established by 12,750 + 230 years B.P.
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ROAD LOG
TOPOGRAPHIC QUADRANGLE (1:24,000, 7-1/2 minute) - Great Barrington, Ashley
Falls, South Canaan, Sharon, Cornwall, Ellsworth, Kent, Dover Plains
0.0 From Monument Mountain School proceed south on Route 7 through the towns
of Great Barrington, Sheffield, Ashley Falls, Canaan, and South Canaan,
approximately 22.7 miles. Observe the flat, low-gradient valley floor
on which the Housatonic River meanders.
Sand, which is exposed in many
places, overlies thick lacustrine clay and silt.
22.7 Turn right (northwest) onto the road entering Falls Village.
Continue
through business district to intersection at railroad tracks.
23.2 Turn
right (northwest); continue about 200 feet; turn left; cross tracks.
23.6 Bear
left; cross bridge; keep right, following the Housatonic River.
24.0 STOP 1 - GREAT FALLS
The Housatonic River flows over Stockbridge marble at Great Falls.
Holocene nickpoint migration of about 20 feet, and stream incision of 10
to 15 feet, are evident. The falls served as a rock threshold which con
trolled ponding (Glacial Lake Great Falls) and sediment deposition in the
valley north of the falls during deglaciation (Holmes and others, 1971).
It is upon these sediments that the m o d e m Housatonic River meanders.
There is presumably a preglacial, graded stream channel from which the
ancestral Housatonic was diverted by deposition of thick till. About two
miles south of Great Falls, the Housatonic River enters the narrow
Housatonic gorge, which is incised in gneiss of the Housatonic Highland.
Turn around, proceed south, re-cross the Housatonic River.
Bear right, and
continue toward the railroad tracks, but do not cross them.
24.8 Turn
right (Appalachian Trail). Proceed southward past the regional high
school. The terrace surface to the right, across the Housatonic River,
has an altitude of approximately 610-620 feet.
26.3 Intersection.
Cross Route 7 CAREFULLY, and continue southeast.
27.1 STOP 2 - GRAVEL PIT COMPLEX - KAME TERRACES OR KAME DELTA?
Exposures of sand and gravel in these pits are badly slumped, but the
large boulders and contorted strata indicate an ice-contact origin.
Terrace surfaces at 570, 610, and 650-foot altitudes record different
episodes of melt-water deposition. The narrow Housatonic River gorge is
choked for 2.5 miles south of these pits with poorly exposed, ice-contact
deposits. This stop is at approximately the position of an ice margin
(perhaps active), distal to which lay thin, stagnant ice. As the margin
gradually retreated through this zone, glacial debris was delivered to
the stagnant ice zone beyond.
Buried ice, armoured with debris, presum
ably melted slowly, developing the distinctive knob-and-kettle valley
plug. A rapid northward retreat or dissipation of the ice from this plug
initiated ponding (Glacial Lake Lime Rock) in the intervening fosse
(Holmes and others, 1971).
Salmon Creek (Sharon quadrangle), a tributary
to the Housatonic River, delivered debris-laden melt water to this pond,
and built a delta with a surface altitude of 590-600 feet. The delta
today is the site of the Limerock Racetrack. Terrace deposition, to
altitudes approximating 600 feet, were controlled by the damming effect
of the valley plug. Higher planar surfaces record an ice-contact kame
terrace or kame-delta deposition.
Lower terraces represent postglacial
stream terrace development. Excavation of the valley plug materials by
the Housatonic may have been rapid, and presumably was partly controlled
by the location and melting of buried ice. This reach of the river has
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deposits which record the transition from a zone of accumulation in a
proximal part of a fluvial ice-contact sequence to a fluvial-lacustrine,
non-ice-contact sequence (Koteff, 1974). The valley plug served as a
temporary base-level control.
Turn around, proceed north, returning to Route 7.
27.8 Turn left on Route 7; Cross the Housatonic River
28.0 Bear right onto Route 112 at the triangle.
28.9 STOP 2a - LIMEROCK RACETRACK - A VIEW OF DELTA MORPHOLOGY
(if racing is not in session) Which terminated first - ponding behind
the valley plug, or delivery of debris-laden melt water by Salmon Creek?
Return to Route 112. Proceed east to intersection with Route 7.
29.9 Valley plug knob-and-kettle topography evident for next two miles.
Materials include tills and collapsed glaciofluvial materials. Comparable
deposits are located 4.5 miles to the northeast in Hollenbeck River valley.
34.0 Turn left (east) onto Route 128. Cross covered bridge and turn right
(south) onto secondary road. Proceed to Trinity Church property.
34.5 STOP 3 - WEST CORNWALL - HOUSATONIC RIVER DIVERSION
Evidence indicating diversion of the ancestral Housatonic River includes
thick till (225 feet) in the small valley east of the present river course
(Warren, 1971). The buried floor of this valley is at least 50 feet below
the modern Housatonic, and may have been the first drainage channel. Prior
to achieving the m o d e m channel, the Housatonic may have been diverted a
second time. Evidence includes an overdeepened segment of the river lying
upstream from a short segment flowing on rock. Pine Swamp Brook is barbed
at its junction with the Housatonic River, and has an abnormally steep
gradient in its lower reach. Warren (1971) advocates two diversions, and
speculates that the first was caused when the small valley was plugged by
Lower Pleistocene till of Kansan or Nebraskan age. The second diversion,
of perhaps Illinoian age, established the m o d e m course. This allowed
sufficient time for the Housatonic River to incise almost 140 feet into
the resistant gneiss of the Housatonic Highland. Any additional Holocene
modification was presumably limited in extent, because the river has
incised only 10-15 feet into the less resistant marbles at Great Falls.
35.0 Turn left (south) onto Route 7.
36.3 The Housatonic Meadow State Park campground has several terrace levels and
an Isolated kame.
Some j f these are visible from the road - terraces to
the right, kame to the left. These record in-echelon, kame-terrace
deposition by gradually lowered melt-water streams (Kelley, 1975). Com
parable terrace fragments have been mapped on the east side of the river
(Warren, in press).
37.8 Turn left onto secondary road north of the intersection of Routes 4 & 7.
(USE CAUTION - opposing traffic has right-of-way) Church to the left is
situated in one of several naturally formed depressions.
39.9 STOP 4 - KAME TERRACES, KETTLE?, AND STREAM TERRACES
A test well (Melvin, 1970) penetrated 102 feet of sand and gravel. Bed
rock contours Inferred from well data, rock outcrops, and slope morphology
suggest that this reach of the Housatonic is a closed rock basin filled
with glaciofluvial deposits. Underlying rock should be carbonate (Rogers
and others, 1959). Problem - is the depression a kettle or a sink hole?
A small Holocene stream terrace is evident near the depression. A kame
terrace flanks the hill slope to the west. Silts mantle some higher
altitude ice-contact and till deposits along this reach of the Housatonic
River, but lower altitude ice-contact deposits lack this mantle.
It is
inferred that initial kame-terrace deposition beside stagnant ice tongues

239

B-8

was followed by ponding of waters on and around the tongues. Glaciofluvial
deposition was subsequently renewed on and against thinner stagnant ice.
Problem - What caused the ponding?
Return to Route 7, turn left.
41.0 Bear left (southeast) onto Routes 4 and 7; cross Cornwall Bridge.
41.2 Flat surface to left of highway is artificial, and originally contained
an ice-channel filling with large, imbricated boulders, eight feet in
length, which indicated melt-water flow direction from Furnace Brook.
41.3 Bear right (south) onto Route 7.
43.1 Large, rounded erratic at left of road. Silt mantles, kame terraces, and
isolated kames to the right of the road.
45.2 Kent Falls State Park.
46.2 Bear right onto secondary road. Till is exposed in road banks.
46.3 Ice-contact gravels are in road banks. Kames and channel-filling
features are evident north and south of the road.
46.8 STOP 5 - STANLEY WORKS INC. GRAVEL PIT
A test well (Melvin, 1970) penetrated 74 feet of silts, sands, and gravels
beneath this pit. Well data and bedrock exposures in the river channel
and on hill slopes indicate that this is a rock basin. Exposures in this
pit have changed during excavation.
Steeply dipping foreset bedding
records the prograding of glaciofluvial materials into ponded water.
Valley-train deposits in the central part of this basin are part of a
fluvial-lacustrine, ice-contact sequence (Koteff, 1974). Lateral, higher
altitude deposits, and large kettles to the northeast, record earlier icecontact deposition. The texture of materials decreases downstream from
boulder gravels to pebble gravels. Abandoned stream channels are be
lieved to record Holocene stream adjustments.
Return to Route 7.
47.4 Turn left (northeast) onto Route 7.
47.9 Turn right (southeast) onto secondary road.
50.0 Turn left (east); proceed about 400 feet to gravelpitentrance.
STOP 6 - WILSON ROAD GRAVEL PIT - OUTWASH HEAD
This upland gravel pit is in an outwash head. Meltwaters
entered from
the north and west. Foreset beds in the upper level materials dip to the
southeast. Material texture changes from the underlying coarse, poorly
sorted, cobble-boulder gravel to the overlying well-sorted sands. Collapse
structures are sometimes evident. The upland area where these materials
were deposited is the lowest col crossing the ridge for several miles.
Melt-water deposition was into ponded water around stagnant ice blocks.
In addition to materials in this pit, kames and kame terraces are present
in the small valley west of Wilson Road. A local base level threshold for
the pond into which the materials were deposited for this pit has an
altitude of about 1,180 feet. The lowest base level in the col is 1,155
feet altitude, 0.4 mile northeast of East Kent. This threshold con
trolled deposition west of Wilson Road.
Impervious ice at this outwash
head maintained melt-water flow across the 1,155-foot threshold, while
ice in the valley southeast of the ridge thinned. Erosional terraces on
till, and related boulder gravels in that valley, record a 780-foot icesurface altitude at the time melt-water drainage terminated (Kelley,1975).
Deposits in this col are part of a lacustrine ice-contact sequence
(Koteff, 1974).
Return to Wilson Road and proceed south.
50.6 The 1,180-foot threshold is to the right of the road.
50.9 Turn right (west) onto Route 341.
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52.0 Turn left (southwest) onto secondary road.
52.2 STOP 7 - BEAMAN POND - DIRECTIONAL INDICATORS
Striations and chatter marks are well preserved on a glacially polished
quartzite surface. Additional striations on surfaces along Route 341 have
the same general orientation of S. 25-30° E. Problem - Did stagnant, iso
lated ice blocks persist in upland basins like those now occupied by the
Spectacle Ponds while stranded ice in the valleys rapidly thinned? If so,
how did melt-water escape from the Spectacle basins without destroying
these striations? Small, deeply incised channels north and east of
Beaman Pond appear to have a fluvial origin. Glacial striations, however,
have been observed in some of these channels. Other channels start
abruptly, but have hanging tributaries extending farther upslope than the
main trunk. Warren (personal communication) also observed anomalies in
upland melt-water channels to the northeast on this ridge (Cornwall quad
rangle) . When and how were some of the upland channels formed? It is
postulated more than one cycle of upland glaciation is responsible.
52.3 Return to Route 341; turn left (southwest). Thin till with numerous rock
exposures is evident on the upland.
55.8 Turn right (northwest) onto Cobble Road. This intersection is in a melt
water spillway (threshold altitude 575 feet) that controlled ice-contact
deposition for kames, ice-channel fillings, and a kame plain evident in
this small valley. These features belong to a fluvial ice-contact, or to
a fluvial-lacustrine, ice-contact sequence (Koteff, 1974).
57.4 STOP 8 - FLANDERS FIELD - BOULDERS
This linear boulder concentration presents a problem.
Is it a boulder
train, a boulder moraine, a ,flag deposit,” or simply a typical New
England concentration of erratics? Boulders are gneiss, carbonates, and
quartzite (all local lithologies). Marble underlies this terrain. Many
boulders to the east were buried by an industrious farmer. A kame-delta
associated with the ice-channel deposit near the hill to the east closely
approximates the original linear extension of these boulders. Melt-water
drainage moved east and south of Flanders toward the 575-foot altitude
threshold, while thick ice in the Housatonic River channel blocked melt
water drainage toward the southwest. Abandoned channels near Kent Furnace,
and the areal relationship of deposits in the Housatonic Valley and the
valley through South Kent (Kent quadrangle), suggest that ice thinned more
rapidly south of Flanders than at Flanders. At Flanders, ice-surface
altitudes of about 580 feet were maintained, while in the valleys 1.25
miles farther south, surface altitudes on ice were lowered to 450 feet.
Proceed 0.2 mile northeast to intersection with Route 7.
57.6 Turn left (west) onto Route 7. Observe boulders in fields and walls.
59.2 Kent is on the surface of a valley train at a 400-foot altitude.
59.5 Weakly incised, abandoned melt-water channels on the surface of the out
wash to the left of the highway may be the last remnants of active melt
water streams delivering debris to the valley train. Lower altitude
stream terraces are evident farther up the hill slope.
64.1 STOP 9 - SPOONER HILL - ABANDONED MELT-WATER CHANNEL
High-altitude boulder concentrations on the northwest-facing hill slope,
and knob-and-kettle topography south of this channel, record the movement
of melt water along an ice margin through the channel (threshold altitude
603 feet) to lower altitude ice beyond. Beyond the channel, ice at a
surface altitude of 500 feet held the melt water against the hill. Knoband-kettle topography farther south, with surface altitudes to 450 feet,
record deposition by this melt water.
Ice-surface altitudes across

241

B-8

Spooner Hill differ by approximately 100 feet through a distance of onehalf mile. Was ice west of Spooner Hill "live ice" that moved through the
wide col to the southwest in the Housatonic Highland? Is topographic con
trol significant during late phases of glaciation? Thinning ice west of
Spooner Hill eventually opened lower altitude melt-water drainage routes
to the southwest.
Proceed east.
65.3 Turn right (southeast). This road is in the South Kent valley.
65.6 Ice-contact topography to the right of the road.
Swamp to the left
indicates that melt-water drainage and deposition around a stagnant ice
block terminated before the block melted.
66.8 Knob-and-kettle topography.
67.3 Flat-topped kames to left of road. The largest kame has two distinct,
flat surfaces at different altitudes. Why?
67.7 Turn right (northwest) at intersection.
67.8 Make sharp left turn onto Route 7 and cross the Housatonic River.
67.9 Bear right (southwest) onto Route 55.
68.3 Bear right onto small road and enter driveway to gravel pit.
STOP 10 - GAYLORDSVILLE GRAVEL PIT
Deposits contained in the Gaylordsville basin and the Housatonic Valley
beyond Strait’s Rock indicate that an ice-cored valley plug south of
Strait’s Rock melted and gradually lowered the threshold to which deposits
on and along stagnant ice in the Gaylordsville basin were graded. Minor
ponding was followed by stream deposition which partly buried silts and
sands beneath poorly sorted gravel. These glaciofluvial gravels can be
traced northward along the Housatonic River to its confluence with the
Tenraile River, and thence westward (Dover Plains quadrangle). They cannot
be continuously traced farther north in the Housatonic River valley. This
pit records the ponding, valley-train deposition, and subsequent stream
terracing which evolved in this basin.
Return to Route 55
68.9 Turn right (west) onto Route 55.
This road is in an abandoned melt-water
channel that directed melt waters into the Gaylordsville basin.
69.6 Bear right (northwest) at intersection of Routes 55 and 39.
71.1 Descend proximal slope of outwash head. Materials grade from this icemarginal position to the threshold near the intersection of Routes 55
and 39.
72.6 Turn right (north) and cross Tenmile River.
72.8 Turn right (east).
73.2 Outwash materials along this reach of Tenmile River correlate with
materials in the Gaylordsville basin (Kelley, 1975).
74.2 Turn right (east) at Dogtail Corners.
75.7 Aerial photographs and ground traverses indicate that abandoned channels,
comparable in size to the modern Housatonic River, scar the terrain to
the right. They appear to record the "wanderings"
ofthe Late Wisconsin
and Holocene Housatonic River as it sought to re-assumesomepreglacial
channel from which it had been diverted. The m o d e m river course is not
graded through this reach of the Housatonic Valley. There is no evidence
to suggest the location of the ancestral channel.
This is the last stop of the trip.
75.8 Turn left (northeast) onto Route 7. Proceed northward 46 miles.
121.8 Monument Mountain School.
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